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(54) ACTIVE MATRIX UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To prevent defects in lines and decrease in the 
numerical aperture by forming a gate bus line and a common data 
bus line on each individual substrate. 

CONSTITUTION: On a TFT substrate 100, amorphous silicon (a-Si 
or amorphous silicon hydroxide exporessed also by a-Si:H) thin film 
transistor elements TFT1 which are MOS transistors and gate bus 
lines 2 are formed, while common data bus lines 3 which are used as 
both of data bus lines and common bus lines are formed on the 
counter substrate 200. The common data bus line 3 also acts as a 
display electrode, and is formed as a transparent electrode 
comprising a conductive material having high transmittance for 
visible rays, preferably, such as ITO (indium tin lead) and tin oxide. 
The drain 6 and the source 7 of the TFT1 are disposed in opposite 
to the respective common data bus lines 3 with liquid crystal 
electrodes 8 interposed so that the element has two display 
electrodes. Thus, one TFT is provided with a pair of display 
electrodes. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An MOS transistor arranged in the shape of a matrix on one substrate of a transparence 
substrate countered and arranged, A display electrode pair connected to a source terminal and a drain 
terminal of this MOS transistor, respectively. It has a scan bus connected to a gate terminal of this MOS 
transistor. An active matrix liquid crystal display characterized by having a data bus line pair countered and 
arranged in the direction which intersects perpendicularly with said scan bus at said display electrode pair, 
and said display electrode pair forming 1 pixel on a substrate of another side. 

[Claim 2] An active matrix liquid crystal display according to claim 1 characterized by said MOS transistor 
consisting of an amorphous silicon thin film transistor. 

[Claim 3] An active matrix liquid crystal display according to claim 1 characterized by said display electrode 
and a data bus line consisting of a transparence electrical conducting material. 

[Claim 4] An active matrix liquid crystal display according to claim 3 characterized by said transparence 
electrical conducting material consisting of ITO (indium ****). 

[Claim 5] An active matrix liquid crystal display according to claim 1 or 3 characterized by backing said a 
part of data bus line with Cr. 

[Claim 6] An active matrix liquid crystal display according to claim 1 characterized by supplying a data 
signal of an opposite phase to said data bus line pair mutually. 

[Claim 7] An active matrix liquid crystal display according to claim 1 characterized by having formed an 
insulating protective coat upwards on a substrate of said another side, and for said data bus line carrying 
out patterning of the ITO, and forming it. 

[Claim 8] An MOS transistor arranged in the shape of a matrix on one substrate of a transparence 
substrate countered and arranged, A display electrode pair connected to a source terminal and a drain 
terminal of this MOS transistor, respectively. It has a scan bus connected to a gate terminal of this MOS 
transistor. While countering said display electrode pair, having a data bus line and a common-bus line in the 
direction which intersects perpendicularly with said scan bus on a substrate of another side and said 
display electrode pair s consisting of a small display electrode relatively [ electrode / big / display ] 
relatively A liquid crystal pixel which it countered with said data bus line and said common-bus line, and 
has been arranged, and said liquid crystal pixel relatively connected to a small display electrode was used 
as a display pixel, and was relatively connected to a big display electrode is an active matrix liquid crystal 
display characterized by covering by protection-fromHight film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] Especially this invention relates to the active matrix liquid crystal indicating 
equipment which takes the structure which prepared the gate bus line and the data bus line on the 
substrate which counters, respectively about an active matrix liquid crystal indicating equipment. 
[0002] 

[Description of the Prior Art] Drawing 9 shows the equal circuit of the conventional active matrix liquid 
crystal indicating equipment, the gate bus line (it is also called a "scan line" or a "scan bus") 2 and the 
data bus line 10 are formed on the same substrate so that it may intersect perpendicularly and cross, and 
the thin film transistor (it is called "TFT") 1 is formed in the decussation section. And a drain 6 is 
connected to the data bus line 10, and the source 7 is connected to the display electrode of liquid crystal 
12 for the gate 5 of TFT1 at the gate bus line 2, respectively. 
[0003] TFT1 plays the role of a switching element, for example, in the case of 1280x1024 pixels, adds the 
pulse signal of 20 microseconds of ON time amount to the gate bus line 2 on the frequency of 'BOHz, and is 
turning TFT1 on and off. The signal which should be written in liquid crystal is added to the data bus line 10. 
and a signal is written in each liquid crystal device 12 one by one along the data bus line 10. 
[0004] When TFT1 is ON, if TFT1 turns off, the voltage applied to the data bus line 10 is written in a liquid 
crystal device 12, a liquid crystal device 12 holds that voltage, liquid crystal voltage is kept constant and 
the period when the data signal is writing in other liquid crystal devices is also writing the signal in each 
liquid crystal dievice by this method. 

[0005] However, in the conventional equipment shown in drawing 9 , if a pinhole is in an insulator layer 
since the gate bus line 2 and the data bus line 10 cross through an insulator layer on the same substrate 
for example, the gate bus line 2 and the data bus line 10 will connect too hastily, and, as a result, a line 
defect will arise in a display. 

[0006] Moreover, when the gate 5 and a drain 6 short-circuit in TFT1, not only the abnormalities in a pixel 
corresponding to the element but a line defect will occur. 

[0007] As what avoids these defects, as shown in drawing 10 . the gate bus line 2 is formed on one 
substrate, the data bus line 10 is formed on the substrate of another side, and the technology which 
prevents both short circuit as un-crossing mutually is indicated by JP,2-1822,A in the gate bus line 2 and 
the data bus line, 10. 

[0008] Moreover, as shown in drawing 1 1 , the configuration of the liquid crystal panel which avoids the 
decussation on the same substrate of the gate bus line 2 and the data bus line 10 is proposed by JP,62- 
133478,A by forming TFT1, the gate bus line 2, and the common-electrical-ground bus line 13 linked to the 
drain electrode 6 of TFT 1 in one substrate, and forming a transparent electrode and the data bus line 10 in 
an opposite substrate. 

[0009] The wave form chart for explaining the method of driving the conventional example shown in 
drawing 1 1 is shown in drawing 12 . In drawing 12 . a gate signal expresses the signal of the gate bus line 2 
impressed to the gate 5 of TFT1 shown in drawing 11 , and a data signal VD expresses the signal of the 
data bus line 2, and let it be the alternation voltage of **4V. Moreover, source potential expresses the 
potential of the source 7 of TFT1, and the liquid crystal write-in voltage VLC is the voltage which 



deducted the voltage of a display electrode from data signal voltage, and serves as VLC=VD-VS. 
[0010] A gate signal becomes high potential, and if TFT1 turns on, since the drain 6 is connected to the 
gland (touch-down) 9, the source potential VS will be set to OV. 
[0011] If a gate signal becomes low voltage after that and TFT1 turns off, the source 7 of TFT1 will be 
separated from a gland 9, and will become floating. And if the data signal VD is set to 4V when TFT1 is an 
ON state in order to carry out capacity coupling of the source 7 to the data bus line 10 through the 
capacity of liquid crystal 12, in case the data bus line 10 will change to -4V from 4V, the source potential 
VS changes to -8V from OV. 

[0012] Thus, the voltage between the source potentials VS of data signals VD and TFT1 is held 4V, and 
since the liquid crystal write-in voltage VLC becomes fixed irrespective of change of the potential of the 
data bus line 10 after TFT1 off, the voltage written in liquid crystal 12 is held also while TFT1 is off. 
[0013] 

[Problem(s) to be Solved by the Invention] However, also in the conventional equipment shown in drawing 
1 1 , since the gate bus line 2 and the common^electrical-ground bus line 13 exist in the same substrate, 
pixel area will decrease and a numerical aperture will fall. Moreover, compared with the case where a 
common bus line is not prepared, a routing counter may increase and lowering of the yield may be brought 
about. 

[0014] Thus, in the conventional active matrix liquid crystal indicating equipment, since the gate bus line 2, 
and the common bus line 11 or the common-electrical-ground bus line 13 is formed on the same substrate, 
a line defect occurs by both short circuit etc., or there is a problem to which a numerical aperture falls. 
Moreover, in order to form the gate bus line 2, the common bus line 11, or the common-electrical-ground 
bus line 13 on the same substrate, there is a problem that there are many process processes and the yield 
is bad compared with the case where only a gate bus line is formed on a substrate. 
[0015] Therefore, it prevents decline in a numerical aperture, and this invention reduces process processes, 
improves the yield, and aims at offering the active matrix liquid crystal display which reduces a 
manufacturing cost further while it cancels said trouble and cancels the line defect by the short circuit of a 
gate bus line and a data bus line. 

[0016] 

[Means for Solving the Problem] An MOS transistor arranged in the shape of a matrix on one substrate of 
a transparence substrate arranged face to face by this invention in order to attain said object, A display 
electrode pair connected to a source terminal and a drain terminal of this MOS transistor, respectively. It 
has a scan bus connected to a gate terminal of this MOS transistor. It has a data bus line pair countered 
and arranged at said display electrode pair in the direction which intersects perpendicularly with said scan 
bus on a substrate of another side, and an active matrix liquid crystal display characterized by said display 
electrode pair becoming 1 pixel is offered. 

[0017] In an active matrix liquid crystal indicating equipment concerning this invention, an MOS transistor 
consists of an amorphous silicon thin film transistor preferably. 

[0018] Moreover, in an active matrix liquid crystal indicating equipment concerning this invention, it is 
characterized by for a display electrode and, a data bus line consisting of a transparence electrical 
conducting material, and a transparence electrical conducting material consisting of ITO (indium ****) 
preferably. 

[0019] Furthermore, an active matrix liquid crystal indicating equipment concerning this invention is 
characterized by backing a part of data bus line with Or. 
[0020] And an active matrix liquid crystal indicating equipment concerning this invention is characterized 
by supplying a data signal of an opposite phase to a data bus line pair mutually. 
[0021] Moreover, in this invention, it is characterized by having formed an insulating protective coat 
upwards on a substrate which counters, and for a data bus line carrying out patterning of the ITO, and 
forming it. 
[0022] An MOS transistor arranged in the shape of a matrix on one substrate of a transparence substrate 
arranged face to face by this invention as another desirable mode. A display electrode pair connected to a 



source terminal and a drain terminal of this MOS transistor, respectively, It has a scan bus connected to a 
gate terminal of this MOS transistor. While countering said display electrode pair, having a data bus line and 
a common-bus line in the direction which intersects perpendicularly with said scan bus on a substrate of 
another side and said display electrode pair s consisting of a small display electrode relatively [ electrode / 
big / display ] relatively Counter with said data bus line and said common-bus line, it is arranged, and said 
liquid crystal pixel relatively connected to a small display electrode is used as a display pixel. An active 
matrix liquid crystal display characterized by covering a liquid crystal pixel relatively connected to a big 
display electrode by protection-from-light film is offered. 

[0023] In addition, the above-mentioned mode of this invention includes a configuration with which parts of 
a configuration which a configuration which consists of an amorphous silicon thin film transistor as an MOS 
transistor, a display electrode, a data bus line, and a common-bus line become from a transparence 
electrical conducting material and a data bus line, a common-bus line, etc. were backed with Cr according 
to a principle of this invention, 

[0024] 
[Function] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the equal circuit of the 1st example of this invention. 
[Drawing 2] It is the perspective diagram of the 1st example of this invention. 

[Drawing 3] It is the wave form chart showing the method of driving the 1st example of this invention. 

[Drawing 4] It is the wave form chart showing the method of driving the 1st example of this invention. 

[Drawing 5] It is drawing showing the equal circuit of the 2nd example of this invention. 

[Drawing 6] It is the wave form chart showing the method of driving the 2nd example of this invention. 

[Drawing 7] It is drawing explaining the 3rd example of this invention. 

[Drawing 8] It is a cross section explaining the 4th example of this invention. 

[Drawing 9] It is drawing showing the equal circuit of the conventional liquid crystal panel. 

[Drawing 10] It is drawing showing the equal circuit of the liquid crystal panel indicated by JP,2-1822A 

[Drawing 1 1] It is drawing showing the equal circuit of the liquid crystal panel indicated by JP,62-133478A 

[Drawing 12] It is the wave form chart showing the method of driving the panel indicated by JP.62- 

133489A 

[Description of Notations] 

1 TFT Element 

2 Gate Bus Line 

3 Common Data Bus Line A 

4 Common Data Bus Line B 

5 Gate 

6 Drain 

7 Source 

8 Liquid Crystal Electrode 

9 Gland 

10 Data Bus Line 

11 Common Bus Line 

12 Liquid Crystal 

13 Common-Electrical-Ground Bus Line 

14 Metal Cr 

15 Light Filter 

16 Insulating Protective Coat 
100 TFT Substrate 

200 Opposite Substrate 

1001 Gate Signal 

1002 Data Signal 1 

1003 Data Signal 2 

1004 Drain Potential 

1005 Source Potential 

1006 Common Potential 
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002, mi) (D^W]<Dmm^^n, mxiiy'-:$'m^(Dm 

ff*i-4 VI^T-r-St. -entifelr HU-f >«ftl004 
RO^V-xmeiOOStt, 5^->fS^«^ilj^i-TS^-4 

[0 0 4 1] fgtHtfi^^^iiffiVLc^. T F T 1 tj^^tym 
©7^-^'m^®«{4iv-x«&®STSt^ 0 (fin^v 
LC=Vd-Vs) , TFT i-/}^:ty^mtt£-oxhmm9 

SA:!^;PSrKS!j-r-5o 

[0 0 4 2] ;^i5. *|^ig^jTtt, 1-OfflTFT^^l 
CDV-X t H y\Z\tl jC^CD|g^||S;5J|gttenT*5 
D, Kl7C*<DS:^«@{cJ^je^;$nfc2o©j^S,12('«|pI 

m^imm^m^f^:itizu^. 

[0 0 4 3] 

[Sj!jgc»j2] ms^mmvx. ^mm(Dm2(Dmmm^ 
sxTizmmr^. mmiZTjkt^oiz, tftioku-t 
yemitiz^fim^Bmm ( r^^aaj iti^^) s/r 

UTT^-iJ'AX^'f >10<!:M|S]gB«b, V-X7fflll«*a 
?t6gir/h$;^j:?&^HmS2r:fhbT^^iiAX -^-Y >1 1 t*t(6] 

[0 0 4 4] miizmm-^nti 
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[0 0 4 5] :k\z. E6^&#BSLT, if'^mm\z%^m 

7^-37 {f-^VD (1002) ^ffiAX^-f >lHctt^^ii« 

{iioo6©j;5?&-^«^vc€r-€-n^'n««&-r^. 

[0 0 4-6 ] h«^7!i^*i««fi!:l3;^t 0 T F T 1 > 
^'c^lrS'SSt, TFT lOKP-f >6fiiJ{Ci*^$n/hjK 10 

Fmrnm^ c 1, v-;^ 7 <Bijfci*i!snfcfS^B§«5: c 2 1 

Vp=Ci/ (C1+C2) X (Vd-Vc) +Vc 
LU^(DX. C]»C2 (Ci*tC2lC]t'<T:A:) CDB#, 
Vp= V])t;i£ 0 , T^-^m-^VD (1(302) d^V— X 7 lC» 

[0 0 4 7] Sfc, -5^-hft^;0^i£mfi:TTFT l7!)t:t 
^^^{c^^Pttt, V-Xfl;{4l005tt-^(c;^j:D, 

[0 04 8] 20 

[*M^J3] E7^#!iuT. ^%m(D%z(D^mm^ 

>3 ^ I TO^©SB;!«ffi®^TJgfi£Lfci^-&, SB^a 
[0 0 4 9] ^MC r 14trj:SafT-^(D^ilibT«. 

0ij^tf0 7 (A) \z^t^t\z. ^m'T—^n7.'y-<y 
3<D^^mz&^:f3^\z^^^xc r a^mn-^'y-O^W' 
fiJc-r-Sfew, fe-5Vitt07 (B) \zm-t^o\z. 
T^i-fl^nfc^^®7^-^'A*X5-i:>cD^gB&^SC r 14 

[0 0 5 0] T'jiJ, mi (B) Ttt. ^St^-^'/N'X^ 

-f >3<&s^±T(c^i-iijUTVi-g)7it, z:n«. 0 7 

(A) ro«figTtt, ^^®5='-iS'y'N'X^'r >3©tp^a5(C 
[0 0 5 1] 

[?IM«^J4] 0 8{C*^Hj©^4©|lig«SJt:'^-2>feca/1 
^^;P©»fSa^Si^-r. 0 8 (A) (CttTFTS^lOOtc 
>Rfr^n-r-5*=lrS]S«2OO(DiWffi0*^. 0 8 (b) t::HTF 
T «^ 1 ooco »f ® 0:«^^n^*ns $ tlT 1.^ -5 , 

[0 0 5 2] ®1firO;ti5-7w';U37-i5©ji7t{ctt^S 
C r MA^fflti^nxt^-ScTDT. ^©il±Jc^il-7'— 3'/^' 
:i<DtL^, 0 8 (A) ICS^f J:-5{i: *e^ttcD«®1^16 50 
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^^^Lfz±.\z\To^n^--y^r^o mm'&(D% 
d'Aa©<D:t7'h-7-s s^) If d^ffl 1^ e>n-5. 

[0 0 5 3] £A±, *^HJ5:±te^S^SgCajtClPUTii 
[0 0 5 4] 

\ZW^r^ Z.tL\Z^K>. '^^(Dtm<DfSimx:h-Dt:.f- 
£K<*:it;«^*T'#-5„ ^?>tc> *%?g(rj;n«. TFT 

[0 0 5 5] *^9!»C*3ViTtt. MOS h^>>'X5' 

:K'mm<D^mts.i3^7.mwL±\zitm.m^uxmw>,\zmf^ 
[0 0 5.6] ^Tz. ifmn\z^n\t. ^Tr^mmmizS'f 

I TO ('f>>"^A^«^) 

[0 0 5 7] $e.(c, *^B^ic<tntf« n^mmziT 

[0 0 5 8] ^LT. *5!?)!{cJ;nti, 5^-^;N*Xl8?sf 

\z-s.\,^zmm(Dy'~^mn^x-h-t^^ii\z^v). m^m 
m^ih^mmiT F Tm^^A^:t>4*M*^^.:t74^^.{c^ft; 

[0 0 5 9] Sfc, *5!B;3t:*5liTtt, x-iJ'A'T.*! 
[0 0 6 0] ^^tr, *»B)3©$TSl^t.igiJ©ffiflSi:b 

*ftc^*ifouT^-^'A'x^&z^«aAx*g*iiA. mm 
h^>i?x^o:>'j-7.t\^i^-i >izmm.-^n^m^mm 

$ n;t .t o T . h A*X 5 -1* > t T^- iS' A'7, 



7-234420 



(6) 



[0 2] *^BJ0^lcD^ig^J®M«0T*S, 

[0 3] *5g?^C0^ 1 O|ISg«?iJ®«ffi$:^-riSJg0T 

- 

[04] *%BJ(7)||l<D*S6«^J®|g»jte?&^-r?^Jg0T' 10 

[0 5] *^?^(Dm2O*Jg«aj<D«P<ffi|Hli?§&^-r0Tfe 

[0 6] *^?^CD^2CDllJS0*J®|gft&&^-r?SJ^0T 

^ -So 

[0 7] ^m^(r>%-i(D-m&m-^wm-^m-^-h^. 

[0 8] *^9l<Dm4O*Sgt^J<&UiH;3-^^^M0T'* 

•So 

[0 9] ti£3fe«?SrB/1^>'l'»^ffl[lIgS^^^0Td&S. 
[010] #gl¥2-1822-^i]i^tcMS5$n;ti«SA* 20 

[011] #g§BS62- 133478-§-i>$Sims^$n/ti&SA 

[012] m'mmi-mm^'Am.\z'^^-^mu\^)v 



[??F^oiJiM] 

1 TFT^T 

2 y-h/N'X^-f > 

3 *a7'-37/\*7>^'f >a 

4 ^a^'-iJ'.'N'T.^-f >b 

5 y- h 

6 H L-'f > 

7 V— X 

8 }gtS«@ 

9 i/^>F 

10 5^— 5'/N'X^'1'> 

11 ^®A*7.^'f> 
12 

13 *®Sit&AX^-f> 

14 ^SCr 

15 tiv — ^y()V9 — 

16 ife^tt««K 

100 TFTSS 

200 wi^as 

1001 </-h{t^ 

1002 T'-iS'fl^l 

1003 5^-^'ft^2 

1004 KL-'f>m . 

1005 v-xft^a: 

1006 ^mm.'SL 
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